Uptake of 111In-Z2D3 on SPECT imaging in a swine model of coronary stent restenosis correlated with cell proliferation.
Small targets such as cell proliferation in the coronary arteries may potentially be detected with single-photon imaging using high-radiotracer-specific activity. We hypothesized that an antibody linked to polymers to increase specific radioactivity can be visualized on SPECT images and that counts in the target will correlate with the strength of the biologic signal. Twenty-four stents were placed using the balloon overexpansion technique in the coronary arteries of 14 juvenile domestic swine. One week later, the animals received 74 MBq of (111)In-diethylenetriaminepentaacetic acid-polylysine Z2D3-F(ab')(2), and SPECT imaging was performed at 24 h. The coronary vessels were removed, and the stented vessels were processed with plastic embedding and sectioning. Medial and neointimal areas, percentage of vessel stenosis, and cell proliferation indices were quantified using a 5-bromo-2-deoxyuridine (BrdU) labeling index. Reconstructed SPECT images were interpreted for tracer uptake in coronary vessels. Sixteen of the vessels were positive on SPECT imaging and 10 were negative. The percentage injected dose was 0.85 +/- 0.28 x 10(-3) in scan-positive vessels and 0.34 +/- 0.11 x 10(-3) in scan-negative vessels (P < 0.001). The medial-plus-neointimal proliferative index was 42 +/- 11 in scan-positive vessels and 11 +/- 11 in scan-negative vessels (P < 0.0001). The percentage stenoses were 21% +/- 22% versus 19% +/- 15% (not statistically significant). When individual values for the stented-to-control vessel counts were plotted against BrdU labeling index, a significant relationship was found (r(2) = 0.441; P = 0.0014). These data indicate that small targets relevant to human coronary vascular disease may be detected using polymer-modified radiolabeled antibodies.